Let k be an algebraically closed field of characteristic p > 0 . We show that if F € k[X, Y] is a rational curve with one place at infinity and with nonprincipal bidegree, such that 9(F) 6 k[Xp , Y] for some automorphism 6 of k[X, Y], then 6 can be chosen to be either linear or of "de Jonquière" type. We also give consequences of that fact for the problem of classifying the embeddings of the line in the plane.
A polynomial curve is an irreducible F e i? such that F(x, y) = 0 for some x , y € k[T] with k(x, y) = k(T). Such a pair (x, y) is then called a parametrization of F . The key result of this paper is Theorem. Suppose F is a polynomial curve with 0 < degy F < degx F and degy, F f deg^ F. If F is equivalent to an element of i?0 then either F(Y, X) € i?0 or F(X, Y + f(X)) € i?0, for some f(X) € k[X] with degf(X) degK F < deg^. F + degy F.
It is interesting to note that this theorem does not generalize to plane curves with one place at infinity-see (1.8) . Also, the theorem has interesting consequences for the problem of classifying the embeddings of the line in the affine plane, as will be discussed in the second section.
1. Polynomial curves 1.1. We begin by recalling some notations and definitions. We also state some basic facts concerning plane curves with one place at infinity; these facts can be either found in or deduced from [1] .
Given x €k[T]
, the formal derivative dx/dT is denoted x . F € R has nonprincipal bidegree if bidegF is nonprincipal. 5. An integral domain which strictly contains k is said to have one place at infinity if it is contained in all but one of the valuation rings (containing k) of its field of fractions. F € R is said to have one place at infinity if it is irreducible and R/FR has one place at infinity. 6. Suppose F € R has one place at infinity, deg^-F = n > 0 and degy F = m > 0.
• If m\n , say md = n , then bidegF(X, Y + XX ) < bidegF for a unique À € k*.
• If n\m , say nd -m , then bidegF(X + ÀY , Y) < bidegF for a unique Aek*.
In particular, F is equivalent to some G with nonprincipal bidegree. 8. Suppose F € R (resp. G € R) has one place at infinity, has nonprincipal bidegree and satisfies degy F < degx F (resp. degy G < deg^ G).
If F ~ G then bidegF == bidegG and C7 ~ F(X, Y + f(X)) for some f(X) € k[X] with degf(X) degy F < deg^ F .
9. For F € R, the following are equivalent:
• F is a polynomial curve, • F has one place at infinity and has genus zero (which means that the field of fractions of R/FR is isomorphic to k(T)). 3. Let F € R have one place at infinity. Say that F is tp-stopped if the following hold:
• deg^ F t degy F,
Note that if F is ^-stopped then it does not have nonprincipal bidegree. As mentioned in the introduction, the theorem does not generalize to all F € R with one place at infinity. This is shown in Example 1.8. Let chark = 3;then F =-X5 -X4-X3Y + X2Y+ X+ Y3-Y2 has one place at infinity but is not a polynomial curve (one can see that the genus is 4). It satisfies 0 < degy F < degx F and degy F { degx F . We have 
Lines
The results of the first section have interesting consequences for the classification of lines problem. We now recall that problem (see [2, 3, 5, 6] However, (1.9) shows that the second conjecture is in fact equivalent to the first one.
We will now derive some properties of AC from the results of the first section. By (3), each connected component of 3d contains at least one vertex which is not the target of any link; uniqueness follows from (1), so (5) is proved. D Clearly, this theorem is still true if we replace "3a" by "J?" everywhere. (R. Ganong pointed out that the third assertion of the theorem (for Af) can also be deduced from [4, Theorem 1.4], first assertion.) So, in particular, from the last assertion of the theorem we see that the conjectures are equivalent to connectedness of Arf. We also point out that the main theorem gives us a lot of information about the conjectured automorphism.
More generally, one may dream of classifying the polynomial curves, i.e., understanding which vertices of 3d are not targets of links. For this, too, the main theorem gives interesting information. For instance, let m, n be relatively prime integers such that 1 < m < n and mn ^ 0 (mod p), and let Cm be the vertex of 3a which contains X" + Ym . Then it follows from the main theorem that Cm n is not a target. Hence, by (2.1), 3 has infinitely many connected components.
To conclude, we note that the main theorem can be stated in terms of parametrizations as follows. 
